Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.005 Å; disorder in solvent or counterion; R factor = 0.063; wR factor = 0.156; data-toparameter ratio = 12.1.
In the title salt (2S,4S,8R)-1-butyl-2-[(R)-(hydroxy)(6-methoxyquinolin-4-yl)methyl]-8-vinylquinuclidin-1-ium tetrafluoroborate, C 24 H 33 N 2 O 2 + ÁBF 4 À , the butyl substituent at the 1-position is in an equatorial conformation with respect to the unsubstituted six-membered ring and the four butyl C atoms are almost coplanar with the ring N and vinyl C atoms (r.m.s. deviation = 0.046 Å ). In the crystal, the cations are linked by O-HÁ Á ÁN hydrogen bonds. The F atoms of the tetrafluoroborate group are disordered over two sets of site with an occupancy raitio of 0.552 (8):0.448 (8).
Related literature
For the crystal structures of similar 1-butylquinine tetrafluoroborate derivatives, see: Dijkstra et al. (1989) ; Samas et al. (2005) . For applications of quinine salts, see: Thierry et al. (2001 Thierry et al. ( , 2003 . For graph-set notation, see : Bernstein et al. (1994) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and CrystalBuilder (Welter, 2006) ; molecular graphics: PLATON (Spek, 2009) and Mercury (Bruno et al., 2004) ; software used to prepare material for publication: SHELXL97 and publCIF (Westrip, 2010).
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Comment
The overall utility of asymmetric catalysts can be compared by examining three main criteria: 1) the variety of reactions that the catalyst can promote, 2) the availability of both enantiomeric antipodes of the catalyst at a reasonable price, and 3) the stability of the catalyst. Alkaloids and quaternary ammonium salt fulfill all of these criteria. They make them one of the most useful catalysts to date. Alkaloids can be transformed to quaternary ammonium salt in one or two steps. Chiral 1-butylquinine cation was reacted with BF 4 -leading to a new salt. The latter could serve as a chiral catalyst for different asymmetric reactions.
The X-ray structure shows that the boron atom presents statistically two types of tetrahedral environments: E1 and E2
with occupancy rates of 55.2% and 44.8%, respectively. The first environment (E1), which consists of F1A, F2A, F3A and F4, is strongly distorted as indicated by the B-F bond lengths varying from 1.324 (5) Mogul, Version 1.1.3; Bruno et al., 2004) . It commonly adopts the open conformation III described in solution by Dijkstra et al.,1989 , and in which the butyl-substituted quinuclidine nitrogen, N1, turns away from the quinoline ring and is oriented in the same direction as the methoxy oxygen. The torsion angles, which best characterized the overall shape, C12-C11-C10-O1 and, O1-C10 -C1-C2, are -22.6 (4)° and 45.8 (3)°, respectively. The butyl substituent at N1 is in equatorial conformation with respect to the six-membered ring C3/C7-N1 and the four butyl atoms are almost coplanar with N1-C20/C23 (r.m.s. deviation of 0.046 Å), and parallel to the [001] direction.
In the crystal structure, molecules are mainly linked by intermolecular O-H···N hydrogen bonds into helical chains running along a crystallographic 2 1 axis at y=1/4 position in the a-axis direction with graph-set notation C(7) (Bernstein et al. (1994) . The stability of the chains also benefits from the tilted superimposition of adjacent quinolin moieties with dihedral angle of 36.2 (4)° and shortest centroid distance of 4.162 (5) Å.
Experimental
Quinine and 1-bromobutane (1.1 equiv) were dissolved in acetonitrile and refluxed overnight. The reaction mixture was concentrated and 1-butylquinine bromide was purified to 95% being washed with ethyl acetate. 197-199 °C) .
Refinement
All H atoms attached to C or O atoms were placed in calculated positions (C-H = 0.95-1.00 Å; O-H = 0.84 Å (hydroxyl)) and allowed to ride on their parent atoms, with U iso (H) = 1.2U eq (C aromatic or vinyl ) or U iso (H) =1.5U eq (C others , O). 3007
Friedel opposites were merged Figures   Fig. 1 . An ORTEP diagram drawing of the title compound, with the atom-numbering scheme and 50% probability displacement ellipsoids. 
